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(54) MASKLESS EXPOSING DEVICE 

(57)Abstract: 

PURPOSE: To draw a pattern directly without a 
mask using an arbitrary light source by a method 
wherein a plurality of mirrors capable of 
discretely swinging are swing by electrically 
controlling them is accordance with information 
of drawn pattern, and the reflected light only of 
the selected mirror is image-formed on the 
material to be exposed. 

CONSTITUTION: An Au plate 2 and an Ag mirror 
1 are supported on a poly Si gate 5 of the FET 
column located on a P-type Si substrate 1 1 
through the intermediaries of an insulating layer 
4 and a hinge material 3 which functions as an 
electric machine, and a DMD device is formed 
using the mirror 1 3 which is partitioned by a 
cavity 6 and an air gap 1 2. When voltage VM is 
applied to the mirror 13 and VF is ON-OFF controlled on an N+ source 8 by the 
signal G of the signal D gate 5 of an N+ drain 9, the mirror 13 is swing by a hinge 
14 by the bending force corresponding to the potential difference using a hinge 14. 
The reflected light coming from a DMD mirror 27 is image-formed (29) on the 
sample 30 located on an X-Y stand 31, the mirror 27 and the stand 31 are driven 
(28 and 36) by a computer 32, the reflected light is selectively image-formed on 
the sample in accordance with the swinging movement of the mirror, and the 
stand is moved. A maskless exposure can be performed using the above- 
mentioned constitution. 




LEGAL STATUS 

http://wwwl Jpdl jpcgo jp/PAl /result/detail/main/wAAAal 4080DA362021 220P1 .htm 03/05/01 



Searching PAJ 



2/2 ^— i/ 



[Date of request for examination] 

[Date of sending the examiner's decision 

of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent OfHce 



http://wwwl .ipdl jpcgo jp/PAl /result/detail/main/wAAAal 4080DA362021 220P1 .htm 03/05/01 



.®B*Si»i*/T(JP) ® w ¥f ih m <^ ^ 

©^m^ff'^j^n (A) 0H62-2122O 



H 01 L 21/30 
G 03 F 7/20 



Z-7376-5F 
7124-2H 



0SfD62^Cl987) 1^293 



©m ga A 



®n m 
®m 

iii ill 

S ffl fi^ 

ffl 



9S60- 160093 
m @60(1985)7^22B 

IE 1^U±m^TA=F' 3 Tg30S 2 
— ^jKfS^BBETA^ 3 Tg30S 2 
m HKiS^ffiETA^ 3 TS 3(31 2 
^SiJ^fflETA^ 3 T@ 3(«l 2 
^2« 



on HB S 

^ u 7SS:%^3 

Bf as « a xf^^i^^^ t ^ ^ uxa 

lb ^ , 

c«e ^ « D 



a^'jga. 1 Ox , 5X . lX^^/r<734Sf&iB<7>;^ 

c cr> 3$ a . S ^J: ^ (± a . ^J* .S, « . ii^ 3 

g£ « -C ft . ^ £7>.» J$"9'X^l7>f1^riE:d*^=»«ri^> 
5 -C * -a . 

fife^atux-Jt^f~Afis®ij^ad«j&i. cn«t 

±^(0 ^ ^ 9 ^ <r> h ^^Uir ^ ^< 9 ~ 



—89— 



(1) ir* % — p3f is it S 05 Wt * & w t 

^ * -fr 5 c . K ^ 4> K m=f *iE* n^rit 

4:2:y«:<v^U, »a. =e ^ ^ iO ^ SA ^ iti fC 
U li < V» • 

-C. cnt>MOSSFET<7)y-hoS2li:i- 

i . I 0 (± y - h ^ 1*- ^ K . I I p s •> y 3 

2S fi T? « * . 

25 10(b) i±5»ifig(a) (0A:^i6i«*e»^».fcTas 

miH{c) *±fBiH(a).(b) a>n%(&^m^^ni 

v.F t±li^ya-'f-4 y'ify-^SK.t^^ it IS. EE. 

15|±MOSSFET4:^UX*5y» N 

XV- h 5<7>C Cy-'^) e^<oON , O r F iZ 
i'-yv-^tSiiODBaidBttAA^OK . OFF 

e^v^j:yi9«5nacttc*s. c <75 le 



?JfSIflS62-21220 (2) 

U T O D M D COeforBable Mirror Device) ^71^ 

-C ^9 ~C . lEE TransactioB os Electron Device 
Vol. eO-SQ Ho. 554 4 ( 1863) SI ^ ? n . X 

? n -c 4 . 

3 . 4l*S7-li:*(0S«2O3t»3«T?. J« 
*3I± = 7 - =J ^ ^ Y t^k£n, ^tzl€%»^ 

i) . ^ ^ 4 ?K U ;r *^ 1^ -f K y J!T ^* ife i Ife 

F E T (O y - h a>Sai 4: * f a . 8 ^ - 4? ^- 
v:;<^-lf. 0.8 ;i.-'jESf*i.(7)2£i^-^-C*>*. 7i±7a 

r-^ v^^'y — ?^8*^i^h5>'i?;^^(7?ON . OF 
F««K:-tU'«BE3*<*»»^i. gtiN+Ki^'f--' 

F«^KV'*CK:SS!f Vr-qtiiS 
ot : & F : fij If :^ 

!f?lia(a) <?5^0i±55-f»13i:N+7a- 

■r-< >'yy-yt8ionn*cte(4iiA***t'^Ja'^ 
-e. £?-^sl3/it>^l;^al4^»^iffnIflIJft^ 

y. wt;5f*fflfo^::*i)AI»^tii7-3i3(^>.i>n 

3*s^^nftif>4^:SB-t?SiH-*K4ci:i*^6. c*?) 
Jr^u:. DMD^ii»ieSL6'jON,OFF4:i7 
-ail3o4gfiJ<?)ON,OFFu:SSiU. 



—90— 



m vz f^\,> X . 2 1 ti w» ifl -f=- 15: i U r 09 X: « . 2 

li ^ (r> X-'T'^i <0 tL ify <D ^ ') b . DMDOJS 

5 . 2 5 . 2 6 (i y Ift if 5 ^ - . 2 7 <± D M D 

(c) ioscaic^ym$a.««iBjf^4:-*-i=fctoT:, 

^ n X i . 28l±DMD«J6(HJtt, 29<±DM 
D 2 7 iOJKW;it=fe«SS*«s3 0 »iM«f^4J6«* 

e^A<ONLfc^<D^*A«AS. 3 0i±Ji.ia«t»Jt 

fVL, s:v»>ciiiaxc2:&f£!FK»jBjra7^-::^A.-c 

Jt>a. DMD27<7>?^-ai3<7>3?M>ffiflS<0^- 

fli3 0 <^J::eaic4sggfir>#f»**e*crfin&^^:Ziifiiic 

i 7-^1 3(^^tcj:a«(7?^j!>5lS«?nai 
If = 5- 25 . 26^^19. 

n, «SI3t<|t30JiK:f±X:3ft?iifd^/3:v^. ONo 

AU. ;?-jfBi3— '^H^c4^l^ou^Kvl•'<^'- 
>';^^^!^553t«^30JI^cu^fn^.^^or. 

iK (7) O N . OFF<a^!&DMDS!Eb(3%2 StCA 
ns. *LT. S?-fiE13er)«»tflty:^f»SlK: 

fci^tc. ?FtA«^£7-fflll3»i^;JlCUfcx-^'*: 

MDSBflr08S2 8»CA>5^a. 

.3J«3 2*»<=»A:tJi-SCi:ic^y. — JJTti IJ^ C 
D M 0 to S. 3c?>?*;*^n^3te<3n^) -^O 



TJRBff3G2-21220 (3) 

( A X ) t ^.:t2Ti i A Y •)st^'> (D 2 T) 

it»m3 2<i, CAD J: y « eg ^< ^» - V 
tt^dSU. ^<DtA«I«;^a/!r£t&^a3 3»r-ff^^^ 
L -c » # . u c;^ :^ h ^ - V Hi rti B$ (4 . IS fii 

^ - vWH^^^Bbacte^as 3;»^6^ A as l . 

S'f>'t^'-7i-;^3 4l±, A^jUfctft^tcSEo 
-C, DMD2 7(0'tn-?n<f)i7-SB13»C^Jo 

orO) irX-pT. c^— S813<7>US». 0*Uia 

* J: 7 *c . «: D MD«&P9» 2 8 IC A::^ 

-ra. DMDaBtoEJK284cA;^i-/t<a:^i±DM 

Dtiffi^A:0t^x.6. DMD2 7<iC<7>4»^>i 
k: Sfo b . as 3 0 ^ U /U: 7 « ^ ft 

AlijfetTt^. 22, 24,;^yvh«23.#fy(a 

DMD 2 7 i»i«*«J3 Oi75t5am4:7j^C/=:ia-c* 
^. a[36>f;«£30«:lCo'>*/N^UfciS^, I 

(Oi:?. C(7>^Mii?1tc«<.*T(±. ^x::r2 9^cJ: 
X . DMD 27(^i7— BRl 3o:>J??a^4 1 0 

1 3«>^)<?5SiF4:5 c»^C U -C . * n * 5 saCO « t. 

Li:l6ta!*-tfa* DMDti:«<r»r«±, loa)^^ 

1 -^O^eaiAFl^liSKi*©*-*. 50 00^1. 



—91 — 



I C ^ — 




4 J* U 




«: 5e EO A 7 


Tj 




4C 5 uu^ ^ 








X *) , z 




B <73 I C 








c ^ J: y 




C ^1 — ^ 


* 


^ -c 3 •£ 




5J 5 la r± 








m 2 8 05 — 






<0-C^!>'6 - 4 1liCAD 


-c L 




— ^ 9 B 


0? IN PUT<i # A >S 46 S 


. 2 fiB <S 




09 41 ^ 1^ O 


M.OFF. 


a e ^ O 




^ 11 (73 Jl 




S . © ^ 




y — o 




<0 > »J 




^ ^ 33 4 2 


-CDMD27.2 7C05 


5 - 58 I 3 




jR *c ic t: 




^ i; ;x ^ - 


4 






J«e * n= i: 


y 




icHi^m U. i946» 4 4 


4: IS r . 2 




to D M D 2 


7 , 27eoKu-f i'lcm 


5£ CO m JE€ 




*i 4t e n 


— T^^'-^r— 4 


5 »C y X* 








D 2 7 . 2 


7 


-(F X. 3» • 





62-21220 (4) 





(X 


<ta ^ H 7jr 271 4iZ rr\ >f V ff^ J3t rr\ "i^ 








•r T\ 


M 


Lit £ f » b ' V J ^ ✓ 5 -'^ ✓ ✓ 








n= AC 

DC 0* 




a V ^X^ST^^— Jt*lf ^ 1^ — k 


1 


7 


i* ^ 


X. 




. i 7 OP A •* V> XS XU ^> \J n t \J 




p 


JUS. 




rr 


4^ X 








ft 




. ~ »> 1 »* • y X. w» up X 




/t. 








-Xfe (Tk ^ -SR ^ -r* 9 i-i (1 




1 




1 \* 




>ff ^» *^ ^ y >^ ^ ^ *>ifr *n 




c, 
'v 


I 7 






U i»l X XO |HJ lo ^ 0 k^/\,Jj9 


X 










\ » FA A V IlA ffti 






3 






-*««^l-J^trl 'f^ if H IT ^ Hh 




tZ 


-x c. 








Y 
1 


f 


> 






^ y 7 ^ y 9C. ^ •* • ^ ^ ^ 




1 


c 05 








> 




~c $ 




t> 


y'j^ov' 1 «- 


1^ 








5 








* n 


S J: 










. 4 




<0 


«-^%. 55BiAy:»i4n?i±. 4.« 






A 


^< 






c 






* n 


it 


<0*». ^BJAx^lfiJt^4»«3^7^v 







i*^ n <f J: 0^ . 

-ta<OJ:^i::, c o ife « « T tt . « »ij ic 













4 . 




^ CO 13 m ^ si« 








i 


Hit. z. <r>^m<n'm,y^^vc^r^'t h 


D 


M D 




U 


. [B|0(a) il^<7?»aSQl. (b) 


<± 






SI 






^ fifi 


ESI . 








3 a 


2ff 


2 






4 O 




2 


sfi5a(±^2Ea^ 




tt ^ 


D M 


D 










4> 


. 13l±S^-a. 2ll±5te«. 2 


2 


. 2 


4 (2 


;f» . 2 3 «4 »; -/ h « . 2 5.2 


6 




U til 


tr 


t?-. 27liDMD. 28iiDM 


D 


Sift 


@ K 




29liuv;^C^^;«), 30 (± 






3 








It 






i- 





—92— 



?JWBS62-21220 C5) 





37 



!3 □ □ □ □ D □ □ □ 




—93— 



nUSBS 62-21220 (6) 



sn 5 0 



47 



-42 
44 



□ □ □ □IP 

37 J7 



—94— 



